Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.030; wR factor = 0.078; data-to-parameter ratio = 24.0.
Related literature
For background to the physical-chemical properties of hybrid compounds, see: Nakajima et al. (2000) . For related structures containing discrete entities, see: Mattes & Lux (1976) ; Mattes et al. (1980) ; Chakravorti & Bera (1983) ; Adil et al. (2007) ; Aldous & Lightfoot (2012) .
Experimental
Crystal data (C 4 Table 1 Selected bond lengths (Å ). Table 2 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINTPlus (Bruker, 2007) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: enCIFer (Allen et al., 2004) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: VN2059).
sup-1
Acta Cryst. (2012). E68, m1520 Transition-metal oxofluoride hybrids have been intensively studied due to their interesting magnetic, optical and electrochemical properties (Nakajima et al., 2000) . This paper presents a new organic-inorganic hybrid compound with molybdenum (V) and 1,4-butanediamine. To date, few hybrid oxofluoromolybdates (V) are reported in the literature.
[ Mattes et al. (1976 Mattes et al. ( , 1980 (Mattes et al., 1980; Adil et al., 2007) . Isolated water molecules are hydrogen bonded in a tetrahedral geometry with two -NH 3 cations and two fluorine atoms (Fig. 2) . The inorganic anions and organic cations are connected by intermolecular hydrogen bonds ( Fig. 3 and Table 2 ), creating a two-dimensional network of hydrogen bonds parallel to (-102) between the inorganic anion sheets and organic cation layers.
Experimental
The starting chemical reactants were molybdenum trioxide (MoO 3 ), 1,4-diaminobutane, aqueous HF (48%), water and ethylenglycol in the molar ratio 1:20:55:278:103. The starting mixture was dissolved under solvothermal conditions at 170°C for 72 h. Single crystals were obtained after the evaporation of the solution at room temperature. Crystals suitable for X-ray diffraction were selected under a polarizing optical microscope.
Refinement
Non-hydrogen atoms were refined with anisotropic thermal factors. H atoms attached to nitrogen atoms were freely refined but their isotropic atomic displacement parameter was constrained to U iso (H) = 1.5 U eq (N). Hydrogen atoms attached to carbon atoms were treated in riding motion, with U iso (H) = 1.2 U eq (C). The independent H atom of the water molecule was located in a difference Fourier map and was refined using a SHELXL DFIX option. Small, unresolved disorder affects the organic cation and consequently, the deepest and highest residual peaks in the final difference Fourier map are located close to carbon atoms. All attempts to decrease these densities using split positions failed. -3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: enCIFer (Allen et al., 2004) .
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Figure 1
ORTEP view (Farrugia, 2012) 
Bis(butane-1,4-diammonium) di-µ-oxido-bis[trifluoridooxidomolybdate(V)] monohydrate
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